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(54) Closure device for end opening and endoscope

(57) An endoscope (10) includes an elongated tube
(11), an instrument channel (16), an end opening (18),
and an end sleeve (17) having the end opening inside.
In combination with the endoscope, a closure device in-
cludes a plug housing (30) in a sleeve form for mounting
on the end sleeve. A plug cap (31, 32) is coupled to the
plug housing removably, for closing the end opening. An
access hole (31b, 32b) is formed in the plug cap, for entry

of the medical instrument (14). A sealing lip (44, 44a) is
disposed to project from an inner surface of the plug
housing, pressed by the end sleeve, for preventing fluid
in the instrument channel from leaking out of the plug
housing. A slit opening (44a) is formed in the sealing lip,
has a slit width reduced by pressure of the end sleeve to
the sealing lip, for passing the medical instrument from
the access hole in a leakage-free manner.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a closure de-
vice for an end opening and an endoscope. More partic-
ularly, the present invention relates to a closure device
capable of preventing leakage from an end opening
formed in an endoscope, and such an endoscope with
the closure device.

2. Description Related to the Prior Art

[0002] An endoscope is used for imaging of an obj ect
in a body cavity of a patient. If a lesion is discovered in
the body cavity, a doctor operating the endoscope treats
the lesion medically by use of a medical instrument such
as a forceps, electrocautery device, injection needle de-
vice and the like. The endoscope has an elongated tube
or guide tube, and a handle device. The elongated tube
has an instrument channel. The handle device has an
end sleeve positioned at an end opening of the instrument
channel. The medical instrument is extended and pro-
truded through a distal end of the elongated tube, and
reaches the lesion for treatment. Also, the medical in-
strument in combination with the endoscope may be used
for biopsy and diagnosis.
[0003] Body fluid, such as blood, fluid containing dirt,
or the like may leak through the instrument channel to
the outside of the end sleeve due to a change in an inner
pressure of the body cavity or other reasons. To prevent
leakage, a closure device is used to close the end sleeve,
and has a form to allow entry of the medical instrument.
The closure device includes a receiving hole, and a slit
valve or sealing lip. The receiving hole has a smaller di-
ameter than the medical instrument. The slit valve has a
slit opening for receiving entry of the medical instrument.
The slit opening is tightly closed by elasticity of the slit
valve for a hermetically closed state before closing of the
closure device. When the closure device closes the end
sleeve, an inner surface of the slit opening tightly contacts
an outer surface of the closure device by means of the
slit valve, so as to prevent leakage of the body fluid.
[0004] JP-A 2002-102156 (corresponding to JP-B
4502490) discloses the closure device in which the re-
ceiving hole and the slit opening are aligned in the distal
direction of the medical instrument. If the closure device
has the receiving hole and the slit opening aligned in the
proximal direction in relation to the medical instrument,
the body fluid is likely to remain in a space between the
receiving hole and the slit opening before entry of the
medical instrument, to cause leakage of the body fluid
as soon as the closure device enters the slit opening.
However, the closure device according to the document
prevents such a problem of the leakage of the body fluid.
[0005] JP-A 2004-141304 discloses the closure device

having a plug housing. The slit valve with the slit opening
is disposed on the plug housing in a removable manner.
The slit valve, when set on the plug housing, is pressed
in a direction to close the slit opening, so that the leakage
of the body fluid through the slit opening is prevented.
[0006] According to the closure device of JP-A
2004-141304, if the elongated tube of the endoscope is
entered in the body cavity without setting the slit valve
on the plug housing, the body fluid is likely to leak through
the instrument channel and the receiving hole.
[0007] Alternatively, it is conceivable to change posi-
tions of the plug housing and the slit valve. The slit valve
is secured to the end sleeve. The plug housing is remov-
able from the slit valve. The slit valve is pressed in a
direction to close the slit opening when the plug housing
is combined with the slit valve. However, it is necessary
to enter the endoscope in the body cavity in a state of
setting the plug housing on the slit valve together to pre-
vent the leakage. There are a plurality of the closure de-
vice suitable for various examples of lesions to be treated
medically. Diameters of the receiving hole are different
between the plural the closure device. It is conceivable
to prepare a plurality of the plug housing which are dif-
ferent in the diameter of the receiving hole. However, the
plug housing must be set on the slit valve before entry
of the endoscope. A particular one of the plug housings
combined with the slit valve may have a diameter unsuit-
able for the type of the closure device for use, so that a
problem arises in difficulties in treating a lesion properly.

SUMMARY OF THE INVENTION

[0008] In view of the foregoing problems, an object of
the present invention is to provide a closure device ca-
pable of preventing leakage from an end opening formed
in an endoscope, and such an endoscope with the clo-
sure device.
[0009] In order to achieve the above and other objects
and advantages of this invention, a closure device for an
endoscope is provided, the endoscope including a sec-
tion of an elongated tube for entry in a body cavity, an
end opening, disposed on a proximal side from the elon-
gated tube, for receiving entry of a medical instrument,
an instrument channel, formed to extend through the
elongated tube from the end opening, for guiding the
medical instrument toward the body cavity, and an end
sleeve, disposed at a proximal end of the instrument
channel to project in a sleeve form, and having the end
opening inside. The closure device includes a plug hous-
ing in a sleeve form for mounting on the end sleeve. A
plug cap is coupled to the plug housing removably, for
closing the end opening. An access hole is formed in the
plug cap, for entry of the medical instrument. A sealing
lip is disposed to project from an inner surface of the plug
housing, pressed by the end sleeve, for preventing fluid
in the instrument channel from leaking out of the plug
housing. A slit opening is formed in the sealing lip, having
a slit width reduced by pressure of the end sleeve to the
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sealing lip, for passing the medical instrument from the
access hole in a leakage-free manner of the fluid.
[0010] The endoscope includes a handle device dis-
posed at a proximal end of the elongated tube, and the
end sleeve is disposed on the handle device.
[0011] The sealing lip has a larger diameter than an
inner diameter of the end opening.
[0012] The sealing lip includes a front surface disposed
on a distal side of the entry of the medical instrument,
and inclined to project at a center of the end opening from
a peripheral end thereof.
[0013] The sealing lip includes a rear surface, disposed
on a proximal side of the entry of the medical instrument,
and so inclined as to guide the medical instrument toward
the slit opening.
[0014] Furthermore, a flexible extension portion is dis-
posed to extend between the plug cap and the plug hous-
ing, for forming a loop shape when the plug cap is coupled
to the plug housing, and for preventing loss of the plug
cap by connection when the plug cap is separated from
the plug housing.
[0015] The extension portion is an extension arm
formed together with the plug housing and the plug cap.
[0016] The plug cap is constituted by at least two plug
caps of which diameters of the access hole are different
from one another, and the extension portion is constituted
by at least two extension portions.
[0017] The at least two extension portions are so ar-
ranged that the plug housing is disposed between the
extension portions.
[0018] The medical instrument is a forceps.
[0019] Furthermore, an engagement mechanism is
disposed between the plug cap and the plug housing, for
preventing the plug cap from dropping away from plug
housing.
[0020] The engagement mechanism includes a periph-
eral projection formed on an outer surface of the plug
cap. An internal groove is formed in the inner surface of
the plug housing, for receiving the peripheral projection.
[0021] The endoscope includes a peripheral projection
formed on an outer surface of the end sleeve. Further-
more, an internal groove is formed in the inner surface
of the plug housing, for receiving the peripheral projec-
tion, to prevent the plug housing from dropping away from
the end sleeve.
[0022] Also, an endoscope is provided, and includes
a section of an elongated tube for entry in a body cavity.
A handle device is disposed at a proximal end of the
elongated tube. An end opening is disposed with the han-
dle device, for receiving entry of a medical instrument.
An instrument channel is formed to extend through the
elongated tube from the end opening, for guiding the
medical instrument toward the body cavity. An end sleeve
is disposed at a proximal end of the instrument channel
to project in a sleeve form from the handle device, and
having the end opening inside. A plug housing in a sleeve
form is mounted on the end sleeve. A plug cap is coupled
to the plug housing removably, for closing the end open-

ing. An access hole is formed in the plug cap, for entry
of the medical instrument. A sealing lip is disposed to
project from an inner surface of the plug housing, pressed
by the end sleeve, for preventing fluid in the instrument
channel from leaking out of the plug housing. A slit open-
ing is formed in the sealing lip, having a slit width reduced
by pressure of the end sleeve to the sealing lip, for pass-
ing the medical instrument from the access hole in a leak-
age-free manner of the fluid.
[0023] Furthermore, a flexible extension portion is dis-
posed to extend between the plug cap and the plug hous-
ing, for forming a loop shape when the plug cap is coupled
to the plug housing, and for preventing loss of the plug
cap by connection when the plug cap is separated from
the plug housing.
[0024] Consequently, it is possible to prevent leakage
from an end opening formed in an endoscope, because
the slit opening is formed in the sealing lip and its slit
width is reduced effectively for preventing leakage of
body fluid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above objects and advantages of the
present invention will become more apparent from the
following detailed description when read in connection
with the accompanying drawings, in which:

Fig. 1 is a perspective view illustrating an endoscope;
Fig. 2 is a perspective view illustrating a port sleeve
and a closure device;
Fig. 3 is a perspective view illustrating an end sleeve
and the closure device;
Fig. 4 is a perspective view illustrating the closure
device;
Fig. 5 is a vertical section illustrating the end sleeve
and the closure device in a state of coupling a plug
cap to a plug housing;
Fig. 6 is a vertical section illustrating the same as
Fig. 5 but before fitting the closure device;
Fig. 7 is a vertical section illustrating the same as
Fig. 5 but after fitting the closure device;
Fig. 8 is a vertical section illustrating the closure de-
vice and a medical instrument entered in the closure
device.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S) OF THE PRESENT INVENTION

[0026] In Fig. 1, an endoscope 10 is a bronchoscope
for diagnosis of a tracheobronchial tree (airways) of a
patient. The endoscope 10 includes an elongated tube
11 or guide tube, a handle device 12 and a universal
cable 13. The handle device 12 is disposed at a proximal
end of the elongated tube 11. The universal cable 13
extends from the handle device 12. A connection device
13a of a composite type connects the universal cable 13
to external apparatuses (not shown), such as a process-
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ing apparatus, light source apparatus and the like.
[0027] The elongated tube 11 includes a tip device 11a
or head assembly, a steering device 11b and a flexible
device 11c. The tip device 11a is a rigid component. The
steering device 11b is steerable for bending. Various el-
ements are formed in a distal end surface of the tip device
11a, including a distal opening 15, an imaging window
area (not shown) and lighting window areas (not shown).
The distal opening 15 is used for a medical instrument
14 or forceps to protrude toward an object of interest. An
image sensor (not shown) is disposed on a side down-
stream from the imaging window area. Optical fiber ca-
bles (not shown) are disposed downstream from the light-
ing window areas. The signal line of the image sensor
and the optical fiber cables are disposed to extend
through the elongated tube 11, the universal cable 13
and the connection device 13a, and are connected to
respectively the processing apparatus and the light
source apparatus.
[0028] An instrument channel 16 is formed in the elon-
gated tube 11 for passage of the medical instrument 14.
A distal end of the instrument channel 16 is the distal
opening 15. There is an end sleeve 17 or guide sleeve
fitted in the handle device 12. See Fig. 6. An end opening
18 is included in the end sleeve 17, and constitutes a
proximal end of the instrument channel 16. The instru-
ment channel 16 is used also for drawing body fluid from
the distal opening 15, such as blood, fluid containing dirt,
or the like. A suction channel (not shown) is formed in
the handle device 12, and is a branch channel branching
from the instrument channel 16. There is a suction button
device 19 disposed on the handle device 12. The suction
channel is disposed to extend to the suction button device
19.
[0029] A negative pressure source (not shown) is dis-
posed discretely from the handle device 12, and connect-
ed with the suction button device 19. The suction button
device 19, when depressed or released from the depres-
sion, changes over the communication and shut-off be-
tween the suction channel and the negative pressure
source.
[0030] In Fig. 2, a port sleeve 20 or receiving sleeve is
included in the handle device 12 of the endoscope 10,
and receives the end sleeve 17. A closure device 21 is
mounted firmly on the end sleeve 17 in the port sleeve
20, and has a form for receiving entry of the medical
instrument 14. The closure device 21 prevents fluid from
leaking through the instrument channel 16 to the outside
of the end sleeve 17 during treatment with the medical
instrument 14, examples of the fluid including body fluid,
dirt, air and the like.
[0031] In Figs. 3-7, a guide lumen 22 is formed in the
end sleeve 17. A proximal end of the guide lumen 22 is
the end opening 18. A distal end of the guide lumen 22
communicates with the instrument channel 16. A packing
24 or sealing device is fitted on the peripheral surface of
the end sleeve 17, and prevents fluid from leaking
through a gap between the end sleeve 17 and an inner

surface of the port sleeve 20. A peripheral groove 25 and
a peripheral projection 26 are formed on a proximal por-
tion of the end sleeve 17, and used for snap-fit engage-
ment with the closure device 21.
[0032] The closure device 21 includes a plug housing
30, a first plug cap 31, a second plug cap 32, a first ex-
tension arm 33 and a second extension arm 34. The plug
housing 30 is cylindrical and formed from elastic material
such as rubber. Each of the first and second plug caps
31 and 32 is coupled to the plug housing 30 removably.
The first and second extension arms 33 and 34 are flex-
ible and support the first and second plug caps 31 and
32 in ranges between a closed position of coupling to the
plug housing 30 of Fig. 5 and an open position of sepa-
ration from the plug housing 30 of Figs. 6 and 7. The first
and second extension arms 33 and 34 prevent loss of
any one of the first and second plug caps 31 and 32 in
the open position. Note that the closure device 21 can
be formed from any material with elasticity, such as elas-
tic resin.
[0033] A wide entrance 31a and a small access hole
31b are formed in the first plug cap 31. The wide entrance
31a receives entry of the medical instrument 14. The
small access hole 31b receives passage of the medical
instrument 14 from the wide entrance 31a, and has a
diameter of 1.8 mm. A wide entrance 32a and a large
access hole 32b are formed in the second plug cap 32.
The wide entrance 32a receives entry of the medical in-
strument 14. The large access hole 32b has a diameter
of 2.6 mm. A first end of the first extension arm 33 is
connected with the plug housing 30. A second end of the
first extension arm 33 is connected with the first plug cap
31. Also, a first end of the second extension arm 34 is
connected with the plug housing 30. A second end of the
second extension arm 34 is connected with the second
plug cap 32. Thus, the plug housing 30, the first and sec-
ond plug caps 31 and 32 and the first and second exten-
sion arms 33 and 34 are portions of the single piece of
the closure device 21.
[0034] The plug housing 30 includes an internal pro-
jection 41, an internal groove 42, a receiving hole 43 or
receiving cavity (with an internal ridge) and a sealing lip
44. The internal projection 41 is engaged with the periph-
eral groove 25 in the end sleeve 17. The internal groove
42 receives the peripheral projection 26 of the end sleeve
17 by engagement. The receiving hole 43 has an internal
groove 43a. The first and second plug caps 31 and 32
have respectively peripheral projections 50 and 52. The
internal groove 43a is engaged with a selected one of
the peripheral projections 50 and 52 by snap-fit as an
engagement mechanism. The sealing lip 44 becomes
contained in the end opening 18 of the end sleeve 17. A
slit opening 44a is formed in the sealing lip 44.
[0035] The sealing lip 44 has an outer diameter origi-
nally larger than an inner diameter of the end opening
18. When the plug housing 30 is mounted on the end
sleeve 17 for closing and the sealing lip 44 is contained
in the end opening 18, then the sealing lip 44 is pressed
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by the end sleeve 17 and deformed in a direction to close
the slit opening 44a. A front surface 56 of the sealing lip
44 for entry in the end opening 18 is inclined to protrude
its center from its peripheral edge. Also, a rear surface
58 of the sealing lip 44 for contact with the medical in-
strument 14 is inclined in the same direction as the front
surface 56. In Figs. 5-7, the rear surface 58 is disposed
on an upper side.
[0036] The operation of the above embodiment is de-
scribed now. In Fig. 6, the first and second extension
arms 33 and 34 are extended to set the first and second
plug caps 31 and 32 in the open position. The internal
projection 41 of the closure device 21 is fitted in the pe-
ripheral groove 25 of the end sleeve 17 by snap-fit. The
peripheral projection 26 of the end sleeve 17 is fitted in
the internal groove 42 of the closure device 21. So the
closure device 21 is mounted firmly on the end sleeve
17 as illustrated in Fig. 7.
[0037] As the closure device 21 is set on the end sleeve
17, the sealing lip 44 becomes contained in the end open-
ing 18. As the original outer diameter of the sealing lip
44 is larger than the inner diameter of the end opening
18, the sealing lip 44 is deformed by the end sleeve 17
so as to close the slit opening 44a upon entry in the end
opening 18. Before the entry of the medical instrument
14, the slit opening 44a is set in tight contact by both of
the elasticity of the sealing lip 44 and the pressure of the
end sleeve 17, so that a fluid-tight state is maintained.
As the front surface 56 of the sealing lip 44 for entry of
the end opening 18 is inclined to protrude its center, it is
possible with greater ease to contain the sealing lip 44
in the end opening 18 than a comparative example of the
sealing lip 44 in which a front surface is flat without pro-
trusion.
[0038] A doctor or operator turns on a power source
of the processing apparatus and the light source appa-
ratus for examination. The elongated tube 11 of the en-
doscope 10 is entered in a trachea of a patient as a body
cavity when the examination is ready. Light from the light
source apparatus is transmitted by an optical fiber cable
in the elongated tube 11 and lighting windows in the tip
device 11a, and applied to an object in the body cavity.
The image sensor contained in the tip device 11a re-
ceives image light to create an image and output an im-
age signal. The image signal is input to the processing
apparatus through a signal line in the elongated tube 11
and the universal cable 13, so that a monitor display panel
(not shown) displays an image according to the image
signal. He or she observes the image in the body cavity
by viewing the display panel. Body fluid is likely to enter
the guide lumen 22 in the end sleeve 17 through the
instrument channel 16. However, the sealing lip 44 is
pressed by the end sleeve 17 and deformed toward the
inside for closing the slit opening 44a. It is possible to
prevent the body fluid from externally leaking through the
slit opening 44a.
[0039] If a lesion is discovered during the endoscopic
imaging, the medical instrument 14 of a type suitable for

treatment of the lesion is used. One of the first and second
plug caps 31 and 32 is selected according to the medical
instrument 14 of the selected type in relation to the hole
diameter. For example, the second plug cap 32 is select-
ed, and set in the closed position by deforming the second
extension arm 34. Then the peripheral projection 52 of
the second plug cap 32 is engaged with the internal
groove 43a, to couple the second plug cap 32 to the plug
housing 30 by snap-fit. Consequently, the large access
hole 32b and the slit opening 44a are aligned in a distal
direction of the medical instrument 14, namely in a down-
ward direction in Fig. 5.
[0040] After the second plug cap 32 is coupled, the
medical instrument 14 is entered through the wide en-
trance 32a in Fig. 8, and passed through the large access
hole 32b, the slit opening 44a, the guide lumen 22 and
the instrument channel 16 to protrude from the distal
opening 15 in a distal direction. The medical instrument
14 is manipulated to treat a lesion of the body part med-
ically. In the sealing lip 44, an inner surface of the slit
opening 44a tightly contacts an outer surface of the med-
ical instrument 14 while the medical instrument 14 is
passed through the slit opening 44a, so that leakage of
body fluid can be prevented. Also, the rear surface 58 of
the sealing lip 44 for contact with the medical instrument
14 is inclined in a direction equal to that of the front sur-
face 56. Accordingly, the medical instrument 14 can be
directed reliably to the slit opening 44a.
[0041] Leakage of fluid through the slit opening 44a
can be prevented reliably even when there is no coupling
of the plug cap 31 or 32 with the receiving hole 43 in Fig.
7. It is possible to select one of the first and second plug
caps 31 and 32 for coupling to the receiving hole 43 after
finding a lesion by entry of the elongated tube 11 in the
body cavity. Treatment of the lesion can be properly car-
ried out, because one of the first and second plug caps
31 and 32 with a suitable diameter for the medical instru-
ment 14 can be used. Note that while one of the first and
second plug caps 31 and 32 is used, a remaining one of
those must be separated from the plug housing 30. How-
ever, the first and second extension arms 33 and 34 are
effective in preventing loss of the remaining one of those.
[0042] In the above embodiment, the peripheral pro-
jection and the peripheral recess are formed in the end
sleeve. The internal projection and the internal recess
are formed in the closure device. However, other meth-
ods of firmly mounting the closure device on the end
sleeve can be used. For example, screws can be used
for fixedly securing the closure device to the end sleeve.
[0043] In the above embodiment, the plug caps and
the first and second extension arms are included in the
piece of the closure device. However, the plug caps and
the first and second extension arms can be separate
parts. Also, the number of the plug caps can be three or
more.
[0044] Instead of the first and second extension arms
33 and 34 connecting the caps, extension portions may
be chains, wires, and other flexible extension strips of a
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long shape.
[0045] In the above embodiment, the closure device
21 is mounted firmly on the end sleeve 17 or guide sleeve
communicating with the instrument channel. However, a
closure device for the endoscope of the invention can be
used for an end sleeve or guide sleeve communicating
with a suction channel, fluid supply channel and others
in the endoscope.
[0046] The end sleeve 17 and the port sleeve 20 can
be formed in other manners in the endoscope. For ex-
ample, the end sleeve 17 can be fitted on an outer surface
of the port sleeve 20. Also, the end sleeve 17 can be a
portion of a single piece of the port sleeve 20.
[0047] The medical instrument 14 is the forceps in the
above embodiment, but can be any type of medical in-
strument for endoscopic use, such as an electrocautery
device, injection needle device and the like.
[0048] In the above embodiment, the endoscope is the
bronchoscope for a medical use. However, an endo-
scope of the invention can be any one of other types of
endoscopes, such as a colonoscope, an endoscope for
industrial use, or the like for various purposes.
[0049] Although the present invention has been fully
described by way of the preferred embodiments thereof
with reference to the accompanying drawings, various
changes and modifications will be apparent to those hav-
ing skill in this field. Therefore, unless otherwise these
changes and modifications depart from the scope of the
present invention, they should be construed as included
therein.

Claims

1. A closure device for an endoscope (10) including a
section of an elongated tube (11) for entry in a body
cavity, an end opening (18), disposed on a proximal
side from said elongated tube, for receiving entry of
a medical instrument (14), an instrument channel
(16), formed to extend through said elongated tube
from said end opening, for guiding said medical in-
strument toward said body cavity, and an end sleeve
(17), disposed at a proximal end of said instrument
channel to project in a sleeve form, and having said
end opening inside, said closure device comprising:

a plug housing (30) in a sleeve form for mounting
on said end sleeve;
a plug cap (31, 32), coupled to said plug housing
removably, for closing said end opening;
an access hole (31b, 32b), formed in said plug
cap, for entry of said medical instrument;
a sealing lip (44, 44a), disposed to project from
an inner surface of said plug housing, pressed
by said end sleeve, for preventing fluid in said
instrument channel from leaking out of said plug
housing;
a slit opening (44a), formed in said sealing lip,

having a slit width reduced by pressure of said
end sleeve to said sealing lip, for passing said
medical instrument from said access hole in a
leakage-free manner of said fluid.

2. A closure device as defined in claim 1, wherein said
endoscope includes a handle device disposed at a
proximal end of said elongated tube, and said end
sleeve is disposed on said handle device.

3. A closure device as defined in claim 1, wherein said
sealing lip has a larger diameter than an inner diam-
eter of said end opening.

4. A closure device as defined in claim 1, wherein said
sealing lip includes a front surface disposed on a
distal side of said entry of said medical instrument,
and inclined to project at a center of said end opening
from a peripheral end thereof.

5. A closure device as defined in claim 4, wherein said
sealing lip includes a rear surface, disposed on a
proximal side of said entry of said medical instru-
ment, and so inclined as to guide said medical in-
strument toward said slit opening.

6. A closure device as defined in any one of claims 1-5,
further comprising a flexible extension portion, dis-
posed to extend between said plug cap and said plug
housing, for forming a loop shape when said plug
cap is coupled to said plug housing, and for prevent-
ing loss of said plug cap by connection when said
plug cap is separated from said plug housing.

7. A closure device as defined in claim 6, wherein said
extension portion is an extension arm formed togeth-
er with said plug housing and said plug cap.

8. A closure device as defined in claim 6, wherein said
plug cap is constituted by at least two plug caps of
which diameters of said access hole are different
from one another, and said extension portion is con-
stituted by at least two extension portions.

9. A closure device as defined in claim 8, wherein said
at least two extension portions are so arranged that
said plug housing is disposed between said exten-
sion portions.

10. A closure device as defined in any one of claims 1-5,
wherein said medical instrument is a forceps.

11. A closure device as defined in any one of claims 1-5,
further comprising an engagement mechanism, dis-
posed between said plug cap and said plug housing,
for preventing said plug cap from dropping away from
plug housing.
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12. A closure device as defined in claim 11, wherein said
engagement mechanism includes:

a peripheral projection formed on an outer sur-
face of said plug cap;
an internal groove, formed in said inner surface
of said plug housing, for receiving said periph-
eral projection.

13. A closure device as defined in any one of claims 1-5,
wherein said endoscope includes a peripheral pro-
jection formed on an outer surface of said end sleeve;
further comprising an internal groove, formed in said
inner surface of said plug housing, for receiving said
peripheral projection, to prevent said plug housing
from dropping away from said end sleeve.

14. An endoscope comprising:

a section of an elongated tube (11) for entry in
a body cavity;
a handle device (12) disposed at a proximal end
of said elongated tube;
an end opening (18), disposed with said handle
device, for receiving entry of a medical instru-
ment (14);
an instrument channel (16), formed to extend
through said elongated tube from said end open-
ing, for guiding said medical instrument toward
said body cavity;
an end sleeve (17), disposed at a proximal end
of said instrument channel to project in a sleeve
form from said handle device, and having said
end opening inside;
a plug housing (30) in a sleeve form mounted
on said end sleeve;
a plug cap (31, 32), coupled to said plug housing
removably, for closing said end opening;
an access hole (31b, 32b), formed in said plug
cap, for entry of said medical instrument;
a sealing lip (44, 44a), disposed to project from
an inner surface of said plug housing, pressed
by said end sleeve, for preventing fluid in said
instrument channel from leaking out of said plug
housing;
a slit opening (44a), formed in said sealing lip,
having a slit width reduced by pressure of said
end sleeve to said sealing lip, for passing said
medical instrument from said access hole in a
leakage-free manner of said fluid.

15. An endoscope as defined in claim 14, further com-
prising a flexible extension portion, disposed to ex-
tend between said plug cap and said plug housing,
for forming a loop shape when said plug cap is cou-
pled to said plug housing, and for preventing loss of
said plug cap by connection when said plug cap is
separated from said plug housing.
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